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MXO- INOSITOL HEXAFOSFATO PARA USO TOPICO 

CAMPO TECNICO 

La presente invencion se encuentra dentro del 
5 campo de los productos con actividad dermatologica y 
sistemica . 

En particular, la presente invenci6n se refiere a 
una composicion que comprende myo-inositol hexafosfato en 
una forma adaptada a la administracion topica para 

10 utilizar en el tratamiento de una enfermedad asociada con 
la formacion de nucleantes heterog6neos inductores del 
desarrollo de calcif icaciones patol6gicas y a su 
utilizacion para la fabricaci6n de un medicamento 
destinado al tratamiento y/o prevencion de calcif icaciones 

15 patologicas. 

ESTADO DE IA TECNICA 

Las calcif icaciones ectopicas son alteraciones 
comunes asociadas a tejidos blandos, principalmente piel, 

20 rinon, tendones y tejidos cardiovasculares . 

Todos los fluidos extracelulares de los mamiferos 
estan sobresaturados respecto al fosfato calcico 
(hidroxiapatita) y en consecuencia son metaestables 
respecto a este s61ido. Sin embargo, estos cristales no 

25 precipitan espontaneamente. Fisiol6gicamente, la 

cristalizacion solamente tiene lugar en situaciones 
controladas como en la formacion de los dientes o del 
hueso . 

No obstante, las cristalizaciones patologicas 
30 descontroladas son tambien f recuentes . De hecho, la 
cristalizacidn no tiene lugar de forma indiscriminada en 
todos los fluidos biologicos porque no depende solamente 
de factores termodin^micos (sobresaturacion) sino tambien 
de factores cineticos. Asi r las calcif icaciones biologicas 



dependen principalmente de tres factores: la 
sobresaturacion (factor termodincunico) , la presencia de 
nucleantes heterogeneos, y/o la presencia de inhibidores 
de la cristalizaci6n (factores cin6ticos) . Actualmente se 
5 sabe que la presencia de tejido lesionado proporciona 
nucleantes heterogeneos que sirven como sustratos para la 
formacidn inicial de cristales (Valente M, Bortolotti U & 
Thiene G- (1985) Ultrastructural substrates of dystrophic 
calcification in porcine bioprosthetic valve failure. 

10 American Journal of Pathology 119, 12-21) . 

Por otra parte, la acci6n de los denominados 
inhibidores de la cristalizaci6n puede frenar o prevenir 

la fonnaei-on de cristales r - aunque-est-os -proeesos - tod-avia- 

son bastante desconocidos . Cuando desaparecen los 

15 mecanismos de inhibicion, los cristales calcicos 
precipitan y proliferan. 

Por otro lado, el myo-inositol hexafosfato (InsP6, 
fitato) es un componente importante de las semillas de 
plantas del que se ha demostrado que presenta una potente 

20 capacidad como inhibidor de la cristalizacion de sales 
calcicas en orina (Grases F, Garcia-Ferragut L, Costa- 
Bauza A & March JG (1996) Study of the effects of 
different substances on the early stages of papillary 
stone formation. Nephron 73, 561-568; Grases F, Garcia- 

25 Ferragut L & Costa-Bauza A (1998a) Development of calcium 
oxalate crystals on urothelium: effect of free radicals. 
Nephron 78, 296-301; Grases F, Garcia-Gonzalez R, Torres 
JJ & Llobera A (1998b) Effects of phytic acid on renal 
stone formation in rats. Scandinavian Journal of Urology 

30 and Nephrology 32, 261-265) . Todos los cereales de grano 
(tales como maiz, trigo y arroz) contienen alrededor de un 
1%, mientras que otros alimentos tales como la soja, 
cacahuetes o sesamo contienen un 1,5% o mas. En la mayoria 
de semillas el fitato estci asociado a iones calcio y 

35 magnesio (formando la sal que se conoce como fitina) y no 



esta distribuido homog6neamente en la semilla. Por 
ejemplo, el endosperma de los granos de trigo y arroz 
practicamente carece de fitato ya que este esta 
concentrado en el germen y capas aleuronicas de las 
5 celulas del grano y en la corteza. El maiz difiere de la 
mayoria de cereales ya que casi el 90% del fitato se 
concentra en el germen del grano como ocurre en el germen 
de garrofin. 

♦ 

Se ha demostrado, tambien, que los niveles de 
10 fitato en sangre y tejidos de los mamiferos dependen 
claramente de su ingesta a traves de la dieta (Grases F, 
Simonet BM, Prieto RM & March JG (2001a) Phytate levels in 
diverse rat tissues: influence of dietary phytate. British 
Journal of Nutrition 86, 225-231; Grases F, Simonet BM, 
15 Prieto RM & March JG (2001b) Variation of InsP 4 , InsP 5 and 
JnsP<j levels in tissues and biological fluids depending on 
dietary phytate. The Journal of Nutritional Biochemistry 
12, 595-601) . 

QBJETO DE LA INVENCION 

20 

La presente invencion tiene por objeto encontrar 
nuevas aplicaciones del myo-inositol hexafosfato (de aqui 
en adelante referido como fitato) relacionadas con las 
propiedades descritas en el estado de la tecnica. 

25 El objetivo de la presente invencion es una 

composicion que comprende fitato en una forma adaptada a 
la administraci6n topica para utilizar en el tratamiento 
de una enfermedad asociada con la formacion de nucleantes 
heterogeneos inductores del desarrollo de calcif icaciones 

30 patologicas tanto subepiteliales como en otrbs tejidos 
blandos del organismo. 

Las aplicaciones que se describen, a continuacion, 
para el fitato no han sido descritas anteriormente y su 
uso puede resultar beneficioso para el tratamiento de 



ciertas patologias. En particular, se ha encontrado que la 
compos icion que comprende fitato en una forma adaptada a 
la administracion topica presenta una actividad inhibidora 
del crecimiento de nucleantes heterogeneos y de la 
5 formacidn de cristales de sales calcicas. 

En la presente invenci6n, se justifican las nuevas 
aplicaciones del fitato utilizando modelos experimentales . 
Estos modelos de analisis indican que una composici6n que 
comprende fitato en una forma adaptada a la administracion 

10 topica puede utilizarse para la fabricacion de un 
medicamento destinado al tratamiento de enfermedades en 
tejidos blandos debido a su efecto como agente inhibidor 

del - desarrolio- -de n-ueiea-n-t-es- heterogeneos de- 

cristalizacion de sales calcicas. 

15 

DESCRIPCION DE LA. INVENCION 

En la presente invencion, por "fitato" o "myo- 
inositol hexafosfato" se entiende la molecula que 
20 corresponde a la f 6rmula : 

opo 3 h 2 

H&BOfy J^^ ^OP0 3 H 2 




H 2 0 3 PO 

OP0 3 H 2 

(I) 

y sus sales f armaceuticamente aceptables, las 
cuales incluyen, pero no se limitan a,, sales d e _ sodio, 
potasio, de calcio, de magnesio o calcico-magnesica . 

En la presente invencion por "nucleante de 
25 cristalizacion" se entiende una sustancia que sirve como 
sustrato para la formacion inicial de cristales, actuando 
como un inductor del desarrolio de calcif icaciones 
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patologicas tanto subepiteliales como en otros tejidos 
blandos del organismo. 

El objetivo de la presente invenci6n es una 
composicion que comprende myo-inositol fosfato (de aqui en 
5 adelante referido como fitato) en una forma adaptada a la 
administracion topica para utilizar en el tratamiento de 
enf ermedades asociadas con la formacion de nucleantes 
heterogeneos en un tejido blando. 

Es bien conocido por expertos en la materia , que 
10 la piel constituye una de las principales barreras de 
proteccion del ser humano, actuando, entre otros, como 
barrera f rente a microorganismos y sustancias quimicas; 
como barrera para determinadas formas de energia 
calorifica, luminosa, etc. El estrato corneo constituye la 
15 verdadera barrera que se opone al paso a traves de la piel 
de xenobioticos, en general, y de los farmacos, en 
particular. La accion protectora del estrato corneo es 
consecuencia de su propia estructura, en la que el 
componente mayoritario {en peso) es la queratina junto con 
20 proporciones variables de lipidos intrinsecos procedentes 
de la secrecion cutanea superficial. 

Ademas, es conocido el hecho de que para que un 
farmaco de lugar a un efecto farmacologico 6ste tiene que 
llegar al lugar de acci6n. Cuando un farmaco es 
25 administrado por via oral (como es el caso del fitato) , 
gran parte del principio activo es metabolizado en el 
estomago y/o higado, dejando de ser activo; en otras 
palabras, es un farmaco con una baja biodisponibilidad . 

Sorprendentemente, los inventores de la presente 
30 invencion han encontrado que el fitato, con una elevada 
carga negativa, puede ser absorbido por la piel, cuando es 
administrado de manera t6pica, pasando al torrente 
sanguineo y actuando sobre la zona danada (donde se habria 
generado un nucleante heterog§neo) . 




Por lo tanto, con una composicidn de acuerdo con 
el objetivo de la presente invenci6n se mejora la 
biodisponibilidad del fitato puesto que al aplicarla en la 
piel, este es absorbido y ejerce un efecto local y 
5 sistemico, evitando, de esta manera la metabolizacion que 
puede sufrir con una administracion por via oral. 

En una realizaci6n de la presente invencion, dicha 
compos ici6n, que comprende fitato en una forma adaptada a 
la administracion topica, se puede utilizar para el 
10 tratamiento de una enfermedad asociada con la formacion de 
calcificaciones en un tejido blando. 

En aun otra realizaci6n, dicho tejido blando es un 
- - tejido subepitelia-1 -,- una pa«d -de -un -vaso - sAn.guin.eo,.. ..un _ 

tejido renal, pulmonar o cerebral. 
15 En modelos in vivo se ha podido comprobar que, por 

ejemplo, con una composicidn que comprenda un 2% de fitato 
(p/p) junto con excipientes tales como los descritos en el 
Ejemplo 2, disminuye el tamafio de las placas de 
calcificacion, lo cual va acorapafiado de un aumento 
20 significativo de las concentraciones de fitato plasmatico 
y urinario (hecho demostrativo de que el fitato es 
absorbido por la piel) , tal y como se muestra en la Figura 
1. 

Estos modelos de analisis indican, por tanto, que 
25 una composicion que comprende fitato en una forma adaptada 
a la administracion t6pica puede utilizarse para la 
fabricacion de un medicamento destinado al tratamiento de 
una enfermedad asociada con la formaci6n de nucleantes 
heterogeneos, preferiblemente de una enfermedad asociada 
30 con la formacion de calcificaciones, en un tejido blando. 

Las composiciones adaptadas a la administraci6n 
t6pica segun el objetivo de la presente invencion 
comprenderan un vehiculo o diluyente f armaceuticamente 
aceptable que no disminuya el efecto terapeutico del 
35 fitato y que no interfiera en su absorcion a traves de la 
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piel. Ejemplos de vehiculo o diluyente f armac6uticamente 
aceptable incluyen, pero no se limitan a, geles r cremas, 
lociones, soluciones, suspensiones . 

Preferiblemente, dicha enfermedad consiste en una 
5 calcif icacion distrofica subepitelial, una calcif icacion 
arterial, tendinosa o renal. 

DESCRIBCION DE IAS FIGURAS 

La figura 1 muestra el efecto del fitato 
10 administrado de manera t6pica en el tratamiento y/o 
prevencion de placas de hidroxiapatita generadas en ratas 
Wistar por inyecci6n de 200 \tl de permanganato pot^sico al 
0,1% via subcutctnea en cada uno de los lados de la region 
interescapular. Condiciones experimentales . Grupo A: dieta 
15 4068.02 (carente en fitato) y aplicaci6n de 1 g de crema 
hidratante sin fitato dos veces al dia. Grupo B: dieta 
4068.02 y aplicaci6n de 1 g de crema hidratante con un 2% 
de fitato dos veces al dia (duracion del experimento: 30 
dias) . La imagen de la figura la corresponde a las placas 
20 de hidroxiapatita extraidas de ratas del grupo A y B. Gomo 
se aprecia, el tamano de las placas de hidroxiapatita- de 
las ratas del grupo B; -(tratadas con una composicion segun 
la presente invencion) es signif icativamente inferior al 
de las placas extraidas de ratas del grupo A (Control) . 

25 

EJEMPLOS DE REAI1IZACI6N DE IA INVENCION 

La presente invenci6n se ilustra adicionalmente 
mediante los siguientes ejemplos no limitativos del 
alcance de la raisma. 
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o 1 



10 



15 



20 



25 



30 



Formulacion 1 

pH 

Fitato s6dico 
Aceite de almendras 
Miristato de isopropilo 
Acido Estearico 
Acido Lactico 
Linoleato de Etilo 
Gliceril Estearato 

- Propil- Paraben— - - 

Cetearil Alcohol 
Controx VP (lecitina, tocoferol, 
palmitato de ascorbilo, hidrogenado 
citrato de gliceridos de palmera) 
Agua 
T.E.A. 
Alantoina 
Glicerina 
Metil Paraben 
Imidazolidinil Urea 
Esencia 



4,5 

2,9 % (2 % fitato) 
4 % 
3,8 % 
1 % 
1,6 % 
2,5 % 
4 % 

- -Q, 1 % 

4 % 



0,025 % 
70,2 % 
0,1 % 
0,1 % 
4,875 % 
0,2 % 
0,3 % 
0,3 % 



35 



Formulacion 2 

pH 

Fitato sodico 
Aceite de almendras 
Miristato de isopropilo 
Acido Estearico 
Acido Lactico 
Linoleato de Etilo 
Gliceril Estearato 
Propil Paraben 



4,8 

0,7 % (0,5 % fitato) 
4 % 
3,8% 
1 % 
1,2 % 
3,5 % 
3 % 
0,1 % 
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Cetearil alcohol 3 % 

Controx VP (lecitina, tocoferol, 
Palmitato de ascorbilo, hidrogenado 

Citrato de gliceridos de palmera) 0,025 % 

5 Agua 73,8 % 

T.E.A. 0,1 % 

Alantoina 0,1 % 

Glicerina 4,875 % 

Metil Paraben 0,2 % 

10 Imidazolidinl Urea 0,3 % 

Aloe Barbadensis 0,3 % 



Formulacion 3 

pH 4 

15 Fitato Sodico 2,5 % (1,7 % fitato) 

Aceite de almendras 4,5 % 

Miristato de isopropilo 3,3 % 

Acido estearico 1,5 % 

Acido Lactico 2 % 

20 Linoleato de Etilo 2 % 

Gliceril Estearato 4,5 % 

Propil Paraben 0,1 % 

Cetearil alcohol 3 % 

Controx VP (lecitina, tocoferol, 

2 5 Palmitato de ascorbilo, hidrogenado 

Citrato de gliceridos de palmera) 0,025 % 

Agua 70,72 % 

T.E.A. 0,1 % 

Alantoina 0,1 % 

30 Glicerina 4,875 % 

Metil Paraben 0,2 % 

Imidazolidinil Urea 0,3 % 

Esencia 0,3 % 



35 
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E jemplo 2 : 

Se aclimataron 14 ratas Wistar macho de 275-300 g 
(procedentes de Harlan Iberica s.l., Barcelona, Espana 
5 durante 7 dias en nuestro estabulario, cuyas ~nd3.cx<m.» 
de temperatura y humedad eran 21 ± y , „ fc „„, 

respectivamente y ciclos de luz-oscuridad de 12:12 horas. 
Las ratas se estabularon en j aulas de Plexiglas, con dos 
animales por jaula, y se alimentaron con comida y bebxda 

10 ad libitum. , QC 

Despues del periodo de aclimataci6n, los animales 
se dividieron aleatoriamente en dos grupos de 8 (grupo 
- control) -y 6 (grupo -tr-atado| -ratas. .respectivamente, _y s_e 
suministro a ambos grupos la dieta 4068.02 (HopeFarms BV, 
ISWoerden, The Netherlands), una dieta sintetica purifxcada 
carente en fitato. Ademas, a cada rata del grupo control 
se le aplic6 dos veces al dia 1 g de una crema base 
estandar (la cual no comprendia fitato), mientras que al 
grupo tratado se le aplic6 con la misma frecuencia la 
20 misma cantidad de crema con un suplemento de fxtato, en 
forma de sal s6dica, al 2 % (que se corresponde con la 
formulacidn n° 1). El P H de ambas cremas era de 4 4,5. 
Este tratamiento se prolong6 durante 21 dias. 

Al finalizar este periodo, se indujo la formacion 
25 de las placas de hidroxiapatita (fosfato calcico) por 
inyecci6n subcutanea de 200 ul de KMn0 4 (permanganate 
potasico) al 0,1 % en cada uno de los lados de la regron 

interescapular . 

El KMn0 4 es un poderoso oxidante y provoca 

30 necrosis celular local alii donde es inyectado, quedando 
asi materia organica que puede actuar como nucleante 
heterogeneo del desarrollo de placas de hidroxiapatxta . 
Dichas placas se dejan crecer por un periodo de 10 dxas y 
quedan insertadas dentro de la capa de tejido subcutaneo, 

35 invadiendo posiblemente parte de la dermis, y son 
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facilmente visibles para su escision una vez finalizado el 
estudio . 

Finalmente, los animales se anestesian con 
pentobarbital (50 mg kg" 1 , i.p.) y las placas son 
5 extraidas, secadas y pesadas. 

Los resultados obtenidos, mostrados en las Figuras 
1 y la, demuestran que las ratas sometidas a una dieta 
pobre en fitato generan importantes placas subepiteliales 
de hidroxiapatita, mientras que si las ratas se someten a 
10 la aplicacion diaria de una crema hidratante con fitato 
(2%) , el desarrollo de las correspondientes placas 
calcificadas se ve signif icativamente muy reducido. 

Los procedimientos usados en este experimento se 
han realizado de acuerdo con la Directiva 86/609/EEC 
15 referente a la proteccion de animales usados con fines 
experimentales y cientificos y se pidio permiso oficial 
para llevar a cabo el experimento al comite etico de la 
Universitat de les Illes Balears. 



20 
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REIVIM)ICACIONES 

1. Composicion que comprende myo-inositol 
hexafosfato en una forma adaptada a la administracion 

5 topica para utilizar en el tratamiento o prevenci6n de una 
enfermedad asociada con el desarrollo de nucleantes 
heterogeneos en un tejido blando. 

2 . Coitiposicion que comprende myo-inositol 
hexafosfato segun la reivindicacion 1 para utilizar en el 

10 tratamiento de una enfermedad asociada con el desarrollo 
de calcif icaciones en un tejido blando. 

3. Coitiposicion que comprende myo-inositol 
hexa-fosfairo ~ segtin --cualquiera de - -las- -reiv-indieaeiones 

anteriores, en donde dicho tejido blando es un tejido 
15 subepitelial . 

4 . Composicion que comprende myo-inositol 
hexafosfato segtin la reivindicaci6n 1 y/o 2, en donde 
dicho tejido blando es un tejido renal. 

5 . Composicion que comprende myo-inositol 
20 hexafosfato segun la reivindicacion 1 y/o 2, en donde 

dicho tejido blando es un tejido pulmonar. 

6. • Gomposici6n que comprende myo-inositol 
hexafosfato segun la reivindicacion 1 y/o 2 , en donde 
dicho tejido blando es un tejido cerebral , 

25 7. Composicion que comprende myo-inositol 

hexafosfato segun la reivindicacion 1 y/o 2, en donde 
dicho tejido blando es la pared de un vaso sanguineo. 

8 . Utilizacion de una composici6n segun cualquiera 
de las reivindicaciones 1 a 5 para la fabricacion de un 

30 medicamento destinado al tratamiento de una enfermedad 
asociada con el desarrollo de nucleantes heterogeneos en 
un tejido blando- 

9- Utilizacion segun la reivindicacion 8, en donde 
dicha enfermedad consiste en una calcif icaci6n distrofica 

35 subepitelial . 
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10. 

donde dicha 
arterial . 

11. 

5 donde dicha 
renal . 

12. 

donde dicha 
cerebral . 
10 13. 
donde dicha 
pulmonar . 



Utilizaci6n 
enf ermedad 

Utilizaci6n 
enf ermedad 

Utilizacion 
enf ermedad 

Utilizaci6n 
enf ermedad 



segun la reivindicacion 8, en 

consiste en una calcif icacion 

segun la reivindicacion 8, en 

consiste en una calcif icacion 

segun la reivindicacion 8 f en 

consiste en una calcif icacion 

segun la reivindicacion 8, en 

consiste en una calcif icacion 
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MYO- INOSITOL HEXAPHOSPHATE FOR TOPICAL USE 

TECHNICAL FIELD 

The present invention relates to the field of 
5 products with dermatological and systemic activity. 

In particular, the present invention relates to a 
composition which includes myo-inositol hexaphosphate in a 
form adapted to topical administration for use in the 
treatment of a disease associated with the formation of 
10 heterogeneous nucleants inducing the development of 
pathological calcifications and its use for the 
manufacture of a medicament for the treatment and/or 
prevention of pathological calcifications. 

15 STATE OF THE ART 

Ectopic calcifications are common alterations 
associated with soft tissues, mainly skin, kidney, tendons 
and cardiovascular tissues. 

All the extracellular fluids in mammals are 

20 supersaturated in relation to calcium phosphate 
(hydroxiapatite) and are therefore metastable in respect 
of this solid. However, these crystals do not precipitate 
spontaneously. Physiologically, crystallisations only take 
place in controlled situations such as in the formation of 

25 teeth or bone. 

Uncontrolled pathological crystallisations are 
nevertheless also frequent. Indeed, crystallisation does 
not take place indiscriminately in all biological fluids, 
since it depends not only on thermodynamic factors 

30 (supersaturation) but also on kinetic factors. Thus, 
biological calcifications dependents mainly on three 
factors: supersaturation (thermodynamic factor), the 
presence of heterogeneous nucleants, and/or the presence 
of crystallisation inhibitors (kinetic factors) . It is now 
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known that the presence of damaged tissue provides 
heterogeneous nucleants that serve as substrates for the 
initial formation of crystals (Valente M, Bortolotti U & 
Thiene G. (1985) Ultrastructural substrates of dystrophic 
5 calcification in porcine bioprosthetic valve failure. 
American Journal of Pathology 119, 12-21) . 

On the other hand, the action of the so-called 
crystallisation inhibitors can slow down or prevent the 
formation of crystals, although these processes are rather 

10 little known. When the inhibition mechanisms disappear the 
calcium crystals precipitate and proliferate. 

Myo-inositol hexaphosphate (InsP 6 , phytate) is an 
important component of plant seeds which has been shown to 
have potent capacity as an inhibitor of the 

15 crystallisation of calcium salts in urine (Grases F, 
Garcia-Ferragut L, Costa-Bauza A & March JG (1996) Study 
of the effects of different substances on the early stages 
of papillary stone formation. Nephron 73, 561-568; Grases 
F, Garcia-Ferragut L & Costa-Bauza A (1998a) Development 

20 of calcium oxalate crystals on urothelium: effect of free 
radicals. Nephron 78, 296-301; Grases F, Garcia-Gonzalez 
R, Torres JJ & Llobera A (1998b) Effects of phytic acid on 
renal stone formation in rats. Scandinavian Journal of 
Urology and Nephrology 32, 2 61-2 65) . All grain cereals 

25 (such as maize, wheat and rice) contain around 1%, while 
other foods such as soya, peanuts or sesame contain 1.5% 
or more. In most seeds the phytate is associated with 
calcium and magnesium ions (forming the salt known as 
phytine) and is not distributed homogeneously in the seed. 

30 For example, the endosperm of wheat and rice grains 
contains practically no phytate, since it is concentrated 
in the germ and in the aleuronic layers of the grain cells 
and in the bark. Maize differs from most cereals in that 
nearly 90% of the phytate is concentrated in the germ of 

35 the grain, as occurs with carob germ. 
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It has also been shown that the levels of phytate 
in the blood and tissues of mammals clearly depends on its 
ingestion through the diet (Grases F, Simonet BM, Prieto 
RM & March JG (2001a) Phytate levels in diverse rat 
5 tissues: influence of dietary phytate. British Journal of 
Nutrition 86, 225-231; Grases F, Simonet BM, Prieto RM & 
March JG (2001b) Variation of JnsP 4 , JnsP 5 and InsP 6 levels 
in tissues and biological fluids depending on dietary 
phytate. The Journal of Nutritional Biochemistry 12, 595- 
10 601) . 

OBJECT OF THE INVENTION 

The object of this invention is to find new 
applications of myo-inositol hexaphosphate (hereinafter 

15 referred to as "phytate") related with the properties 
described in the state of the art. 

The object of this invention is a composition 
including phytate in a form adapted for topical 
administration for use in the treatment of diseases 

20 associated with the formation of heterogeneous nucleants 
that induce the development of pathological 
calcifications, both subepithelial and in other soft 
tissues of the organism. 

The applications for phytate disclosed below have 

25 not been described before and their use can be beneficial 
in the treatment of certain diseases. In particular, it 
has been found that the composition including phytate in a 
form adapted to topical administration has an activity 
that inhibits the growth of heterogeneous nucleants and 

30 the formation of crystals of calcium salts. 

In this invention, the new applications of phytate 
are explained using experimental models. These analysis 
models indicate that a composition including phytate in a 
form adapted to topical administration can be used for the 



manufacture of a medicament for the treatment of diseases 
in soft tissues due to its effect as an inhibiting agent 
against the development of heterogeneous nucleants of 
crystallisation of calcium salts. 

5 

DESCRIPTION OF THE INVENTION 



In the present invention, "phytate" or "myo- 
inositol hexaphosphate" are taken to mean the molecule 
10 corresponding to the formula: 

opo 3 h 2 

H 2 0 3* 0 //,„ f ^opo 3 h 2 




H 2 0 3 PO 

OP0 3 H 2 

(I) 

and pharmaceutical^ acceptable salts thereof, 
which include but are not restricted to sodium, potassium, 
calcium, magnesium or calcium-magnesium salts. 

In the present invention, "crystallisation 

15 nucleant" is taken to mean a substance that serves as a 
substrate for the initial formation of crystals, acting as 
an inducer of the development of pathological 
calcifications, both subepithelial and in other soft 
tissues of the organism. 

20 The object of this invention is a composition 

including myo-inositol phosphate (hereinafter referred to 
as "phytate") in a form adapted to topical administration 
for use in the treatment of diseases associated with the 
formation of heterogeneous nucleants in a soft tissue. 

25 It is well-known by those skilled in the art that 

the skin constitutes one of human beings' main protective 
barriers, acting, among others, as a barrier against 
microorganisms and chemical substances; as a barrier to 
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certain forms of energy (heat, light, etc) . The stratum 
corneum constitutes the real barrier against xenobiotics 
in general, and drugs in particular, passing through the 
skin. The protective action of the stratum corneum is due 
5 to its inherent structure, in which the main component (by 
weight) is keratin, together with variable proportions of 
intrinsic lipids coming from cutaneous surface secretion. 

Also known is the fact that a drug has to reach 
the site of action in order to give rise to a 

10 pharmacological effect it. When a drug is administered 
orally (as in the case of phytate) , a great part of the 
active substance is metabolised in the stomach and/or 
liver and ceases to be active; in other words, it is a 
drug with low bioavailability. 

15 Surprisingly, the inventors of this invention have 

found that phytate, with a high negative charge, can be 
absorbed by the skin when it is administered topically, 
passing into the bloodstream and acting on the damaged 
zone (in which a heterogeneous nucleant would have been 

20 generated) . 

Therefore, with a composition in accordance with 
the object of the present invention the bioavailability of 
the phytate is improved, because when it is applied onto 
the skin, it is absorbed and exercises a local and 

25 systemic effect, thereby avoiding the metabolisation that 
it can undergo in oral administration. 

In one embodiment of this invention, said 
composition, including phytate in a form adapted to 
topical administration, can be used for the treatment of a 

30 disease associated with the formation of calcifications in 
a soft tissue. 

In another embodiment, said soft tissue is a 
subepithelial tissue, a blood vessel wall, or a renal, 
pulmonary or cerebral tissue. 
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In in vivo models it has been found, for example, 
that with a composition which includes 2% of phytate (w/w) 
together with excipients such as those described in 
Example 2, the size of the calcification plates 
5 diminishes, and this is accompanied by a significant 
increase in the concentrations of plasmatic and urinary 
phytate (showing that the phytate is absorbed by the 
skin), as shown in Figure 1. 

These analysis models therefore indicate that a 

10 composition including phytate in a form adapted to topical 
administration can be used for the manufacture of a 
medicament for the treatment of a disease associated with 
the formation of heterogeneous nucleants, preferably of a 
disease associated with the formation of calcifications, 

15 in a soft tissue. 

The compositions adapted to topical administration 
according to the object of the present invention will 
include a pharmaceutically acceptable vehicle or diluent 
that does not reduce the therapeutic effect of the phytate 

20 and does not interfere with its absorption through the 
skin. Examples of pharmaceutically acceptable vehicles or 
diluents include, but are not limited to, gels, creams, 
lotions, solutions and suspensions. 

Preferably, said disease consists on a 

25 subepithelial dystrophic calcification, or an arterial, 
tendon or renal calcification. 

DESCRIPTION OF THE FIGURES 

Figure 1 shows the effect of the phytate 
30 administered topically in the treatment and/or prevention 
of hydroxiapatite plates generated in Wistar rats by 
injection of 200 p.1 of 0.1% potassium permanganate 
subcutaneously on each of the sides of the interscapular 
region. Experimental conditions. Group A: diet 4068.02 
35 (lacking in phytate) and application of 1 g of 
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moisturising cream without phytate twice a day. Group B : 
diet 4068.02 and application of 1 g of moisturising cream 
with 2% phytate twice a day (duration of the experiment: 
30 days) . The image in the figure pertains to the 
5 hydroxiapatite plates extracted from group A and B rats. 
As can be observed, the size of the hydroxiapatite plates 
of the group B rats (treated with a composition according 
to the present invention) is significantly smaller than 
that of the plates extracted from group A rats (Control) . 

10 EXAMPLES OF EMBODIMENT OF THE INVENTION 

This invention is additionally illustrated by 
means of the following non-restrictive examples of the 
scope thereof. 



15 Example 1 

Formulation 1 

pH 4.5 

Sodium phytate 2.9% (2% phytate) 

20 Almond oil 4% 

Isopropyl myristate 3.8% 

Stearic acid 1% 

Lactic acid 1.6% 

Ethyl linoleate 2.5% 

25 Glyceril stearate 4% 

Propyl paraben 0.1% 

Cetearil alcohol 4% 

Controx VP (lecithin, tocopherol, 

ascorbitol palmitate, hydrogenated 

30 citrate of palm glycerides) 0.025% 

Water 70.2% 

T.E.A. 0.1% 

Allantoin 0.1% 



Glycerine 
Methyl paraben 
Imidazolidinyl urea 
Essence 



4.875% 
0.2% 
0.3% 
0.3% 



10 



15 



20 



25 



Formulation 2 

pH 

Sodium phytate 0.7% (0 

Almond oil 

Isopropyl myristate 

Stearic acid 

Lactic acid 

Ethyl linoleate 

Glyceril stearate 

Propyl paraben 

Cetearil alcohol 

Controx VP (lecithin, tocopherol, 

ascorbitol palmitate, hydrogenated 

citrate of palm glycerides) 

Water 

T.E.A. 

Allantoin 

Glycerine 

Methyl paraben 

Imidazolidinyl urea 

Aloe barbadensis 



4.8 

.5% phytate) 
4% 

3.8% 

1% 

1.2% 
3.5% 

3% 

0.1% 

3% 



0.025% 

73.8% 

0.1% 

0.1% 

4.875% 

0.2% 

0.3% 

0.3% 



30 



35 



Formulation 3 

pH 

Sodium phytate 
Almond oil 
Isopropyl myristate 
Stearic acid 
Lactic acid 
Ethyl linoleate 



2.5% (1.7% phytate) 
4.5% 
3.3% 
1.5% 

2% 
2% 
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Glyceril stearate 4.5% 

Propyl paraben 0.1% 

Cetearil alcohol 3% 

Controx VP (lecithin, tocopherol , 

5 ascorbitol palmitate, hydrogenated 

citrate of palm glycerides) 0.025% 

Water 70.72% 

T.E.A. 0.1% 

Allantoin 0.1% 

10 Glycerine 4.875% 

Methyl paraben 0.2% 

Imidazolidinyl urea 0.3% 

Essence 0.3% 
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Example 2 : 

14 male Wistar rats weighing 275-300 g (from 
Harlan Iberica s.l., Barcelona, Spain) were acclimatised 

20 for 7 days in our animals facility, whose temperature and 
humidity conditions were 21 ± 1 °C and 60 ± 5% 
respectively, and with light-darkness cycles of 12:12 
hours. The rats were housed in Plexiglas cages, with two 
animals per cage, and were lived on meals and drink ad 

25 libitum. 

Following the acclimatisation period, the animals 
were divided randomly into two groups, one of 8 (control 
group) and 6 (treated group) rats, respectively, and both 
groups were supplied diet 4068.02 (HopeFarms BV, Woerden, 

30 The Netherlands) , a purified synthetic diet entirely 
lacking in phytate. Moreover, each rat of the control 
group had 1 g of a standard base cream (including no 
phytate) applied twice a day, while the treated group had 
the same amount of cream applied with the same frequency 

35 but with a phytate supplement, in the form of sodium salt, 
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at 2% (corresponding to formulation no, 1) . The pH of both 
creams was 4-4.5. This treatment was continued for 21 
days. 

At the end of this period, the formation of 
5 hydroxiapatite (calcium phosphate) plates was induced by 
subcutaneous injection of 200 p.1 of KMn0 4 (potassium 
permanganate) at 0.1% into one of the sides of the 
interscapular region . 

KMn0 4 is a powerful antioxidant and causes local 
10 cellular necrosis at the site into which it is injected, 
thus leaving organic material which can act as a 
heterogeneous nucleant for the development of 
hydroxiapatite plates. These plates were left to grow for 
a period of 10 days and left inserted under the 
15 subcutaneous tissue layer, possibly invading part of the 
dermis, and were clearly visible for excision once the 
study had been concluded. 

Finally, the animals were anaesthetised with 
pentobarbital (50 mg kg" 1 , i.p.) and the plates were 
20 removed, dried and weighed. 

The results obtained, shown in Figures 1 and la f 
show that the rats submitted to a phytate-poor diet 
generate large subepithelial plates of hydroxiapatite, 
while if the rats were submitted to daily application of a 
25 moisturising cream with phytate (2%), the development of 
the corresponding calcified plates was significantly 
reduced. 

The procedures used in this experiment were 
carried out in accordance with Directive 86/609/EEC 
30 relating to the protection of animals used for 
experimental and scientific purposes, and official 
permission was requested from the ethics committee of 
Illes Balears University to carry out the experiment. 



35 
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CLAIMS 

1. Composition including myo-inositol 
hexaphosphate in a form adapted to topical administration 

5 for use in the treatment or prevention of a disease 
associated with the development of heterogeneous nucleants 
in a soft tissue. 

2. Composition including myo-inositol 
hexaphosphate according to Claim 1 for use in the 

10 treatment of a disease associated with the development of 
calcifications in a soft tissue. 

3. Composition including myo-inositol 
hexaphosphate according to any of the preceding claims, in 
which said soft tissue is a subepithelial tissue. 

15 4. Composition including myo-inositol 

hexaphosphate according to Claim 1 and/or 2, in which said 
soft tissue is a renal tissue. 

5. Composition including myo-inositol 
hexaphosphate according to Claim 1 and/or 2, in which said 

20 soft tissue is a pulmonary tissue. 

6. Composition including myo-inositol 
hexaphosphate according to Claim 1 and/or 2, in which said 
soft tissue is a cerebral tissue. 

7. Composition including myo-inositol 
25 hexaphosphate according to Claim 1 and/or 2, in which said 

soft tissue is the wall of a blood vessel. 

8. Use of a composition according to any of Claims 
1 to 5 for the manufacture of a medicament for the 
treatment of a disease associated with the development of 

30 heterogeneous nucleants in a soft tissue. 

9. Use according to Claim 8, in which said disease 
consists on a subepithelial dystrophic calcification. 

10. Use according to Claim 8, in which said 
disease consists on an arterial calcification. 
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11. Use according to Claim 8, in which said 
disease consists on a renal calcification. 

12. Use according to Claim 8, in which said 
disease consists on a cerebral calcification. 

5 13. Use according to Claim 8 f in which said 

disease consists on a pulmonary calcification. 
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ABSTRACT 

The invention relates to a composition that 
includes myo-inositol hexaphosphate in a form adapted to 
5 topical administration for utilisation in the treatment or 
prevention of a disease associated with the development of 
heterogeneous nucleants in a soft tissue. 

Said composition can be used for manufacturing a drug for 
the treatment of a disease associated with the development 
10 of heterogeneous nucleants in a soft tissue 
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FIGURE 1 




FIGURE 1a 



